c o n s t ructivism (Lebow, 1993) . T h u s , PBL seems to be attractive to occupational therapy educators both for its principles and for its contextual learning.
The primary outcome of students' w o rking with PBL is that they learn to s y n t h e s i ze knowledge for the real world. For occupational therapy students, working with PBL means that they would learn to synthesize knowledge for practice within the occupational worlds of their clients in the current health care m a rket. We think that this synthesis p rocess is the essence of clinical re a s o ning. PBL purportedly provides a learning e n v i ronment conducive to the deve l o pment of such a mind-set (Sa ve ry & Du f f y, 1995).
Clinical reasoning is a complex p rocess that is much more than prov i ding multiple explanations for clinical decision making and possessing the ability to articulate justifications for clinical judgment. Mattingly (1991) described the clinical reasoning of occupational therapists as tacit understanding, imagistic, and phenomenological thinking that is based on habitual knowledge gained t h rough experience. If we concur with this definition, how do we determine that clinical reasoning for occupational therapists is taught through PBL, as VanLeit (1995) had stated?
Se veral authors have advocated for the inclusion of PBL into occupational therapy education to better pre p a re f u t u re practitioners (Royeen, 1995; Royeen & Sa l vatori, 1997; Va n L e i t , 1995) . Howe ve r, claims about the effect i veness of PBL have been based on subj e c t i ve and anecdotal descriptions. PBL supposedly has been responsible for higher learning, intellectual curiosity, transitioning from passive to active learning using a "va r i e t y" (unspecified) of re asoning skills, improved "quality of living, such as comradeship, fun, and enjoym e n t" and mutual re g a rd, increased self-confidence, personal re s p o n s i b i l i t y, coping abilities, understanding, and acceptance (Sadlo, 1994, p. 83 ; Va n L e i t , 1 9 9 5 ) .
The few re s e a rch studies of PBL in occupational therapy have tended to focus on students' perceptions of PBL, not its educational efficacy. Both St e r n (1997) and Sadlo (1994 Sadlo ( , 1997 re p o rt e d p o s i t i ve student perceptions. Students in St e r n's study re p o rted that PBL improve d their ability to clinically reason and synt h e s i ze concerns pertaining to clinical cases, provided parameters for thinking about cases, and increased their re c o g n ition of the importance of their personal biases. We have noted similar positive p e rceptions of the value of PBL in feedback from students, fieldwork educators, and faculty members. Ro b e rt s's cro s s -s e ctional study re p o rted that supervisors and recent graduates found PBL motiva t i n g and helped them to develop re a s o n i n g skills and teamwork (Ro b e rts, as cited in Sadlo, Pi p e r, & Agnew, 1994) . T h e recent qualitative study by Hammel et al. (1999) reaffirmed those positive perc e ptions; students re p o rted PBL contributed to "clinical reasoning, communication and team-building skills" (p. 199). T h e s e studies contribute to our knowledge of PBL but are primarily exploratory and e x p e r i e n t i a l .
Evaluation of PBL Efficacy
In this fiscally accountable educational climate, evidence of the academic benefits of PBL-a re s o u rce-costly teaching method-is crucially needed. Because we a re faculty members in an occupational therapy education program that has used PBL courses since 1996, we became i n t e rested in the problem of how to meas u re the efficacy of PBL or the educational outcomes of PBL for our program. In our re v i ew of the literature on PBL in the health professions, we found that most of the efficacy re s e a rch focused almost e xc l u s i vely on PBL in medical education ( Ba r rows, 1986; Bi r g e g a rd & Lindquist, 1998; Nash, Schwartz, Middleton, Wi t t e , & Young, 1991; Newble & Clark e , 1986; Schmidt, 1983; Schmidt et al., 1995; Sobral, 1995; Vernon, 1995;  Walton & Ma t t h ews, 1989). Seldom has the distinction been made between curricula that are predominantly PBL and those with individual PBL courses within the stru c t u re of a traditional curricular f r a m ew o rk (Albanese & Mitchell, 1993; Vernon & Blake, 1993) . But these "e f f ic a c y" studies examined PBL on numerous academic and behavioral dimensions without contextualizing the setting or idiosyncratic application process, making it difficult to translate the findings b e yond the re s e a rch site (Ha yes, 1998; Sa v i n -Baden, 1997a , 1997b ; St e r n , 1997).
Two meta-analyses concluded that f u rther re s e a rch is necessary to arrive at a d e f i n i t i ve statement re g a rding the effect i veness of PBL (Albanese & Mi t c h e l l , 1993; Vernon & Blake, 1993) . Vernon & Blake (1993) commented that "va l u e d outcome variables we re complex, multidimensional and difficult to measure" (p. 660). These meta-analyses found agre ement in the studies they examined about P B L's strengths, such as clinical functioning, ongoing learning, transfer of learning, student satisfaction in clinical rating, and retention of learning. The potential weaknesses of PBL include students having poorer quality of factual information and knowledge of basic sciences. Ou tcomes of PBL courses, as compared with outcomes of traditional courses, we re identified as increased pro b l e m -s o l v i n g abilities, accuracy of learning, and shortterm recall of factual data (Be rk s o n , 1993). These potential cognitive benefits a re tempered by deficits in forw a rd re asoning and inaccurate diagnoses (Albanese & Mitchell, 1993; Patel, Groen, & Norman, 1991; Schmidt, 1983 ; Ve r n o n & Blake, 1993).
Do these results of educational outcomes or efficacy of PBL in medical education have any relationship to education in occupational therapy, which desire s d i f f e rent educational outcomes? The paradigm in medical education is essentially biomedical, a model that some in our p rofession have stated is inconsistent with the focus of occupational therapy. Can we use these findings to make curricular changes in occupational therapy e d u c a t i o n ?
Occupational therapy education p rograms that have incorporated PBL h a ve done so for its potential to deve l o p interpersonal and cognitive skills, above and beyond those garnered in traditional occupational therapy curricula (Bru h n , 1997). The predominant reason for choosing PBL has been to develop clinical reasoning and critical reflection, nece s s a ry abilities for graduates in their immediate and long-term practice ( Royeen, 1995; VanLeit, 1995; Wa t s o n & West, 1996) .
The development of clinical re a s o ning and critical reflection may be the g reatest assets of PBL in the education of the occupational therapy student but, at this stage, these educational outcomes are suppositional. In PBL, the educator can dynamically combine theory and know ledge learned in the classroom with the unique contextual factors of each practice scenario to provide invaluable synthesizing experiences that help pre p a re the student for real-life situations. If clinical reasoning at the procedural level (Sl a t e r & Cohen, 1991) is the most fre q u e n t l y used mode of reasoning for recent graduates, then this type of clinical re a s o n i n g needs to be intentionally fostered and e valuated. To ascertain the effective n e s s of PBL to promote the learning va l u e d by the occupational therapy pro f e s s i o n re q u i res studies that measure specific educational outcomes. Accountability for outcomes education must be addre s s e d with the same fastidiousness of measurement as outcomes are given in the health c a re environment, and the decision re g a rding curricular design and choice of educational methodologies should be based on the results of educational outcome studies.
Recommendations
The first step in re s e a rching PBL is to define PBL as it is used in occupational therapy education. Some programs, like ours at the Un i versity of New En g l a n d (UNE) in Maine, apply PBL in accordance with the protocol of this educational methodology (i.e., pro b l e mfocused, small groups, student-centere d , f i ve-step inquiry process), whereas other occupational therapy educational programs use a wide variety of teaching a p p roaches loosely stru c t u red aro u n d clinical cases. A consensual definition will contribute to uniformity in its application and generalizability of future re s e a rch findings.
A second step is to delineate the component skills enhanced by the PBL methodology; it is necessary to intentionally promote the skills in the student occupational therapist and to eva l u a t e them as educational outcomes. The components include critical thinking skills, such as meta-cognition (thinking about o n e's thinking), and the ability to integrate and synthesize knowledge and to draw interrelationships between bodies of k n owledge in clinical practice. Skills also include learning where to find and how to evaluate credible re s o u rces and how to make the best use of them in pro b l e m solving and decision making. T h i s includes the transfer of learning and generalization of knowledge to a variety of e n v i ronments. T h i rd l y, PBL is believed to assist students to learn at the higher leve l s of Bl o o m's (1956) taxonomy of educational objectives: integration, analysis, and synthesis. These cognitive abilities a re essential to the complex pro b l e m solving, decision making, and judgment c u r rently used in clinical re a s o n i n g .
The focus of re s e a rch on PBL has shied away from measuring these aspects, p a rtly because of the absence of re l i a b l e , valid, and utilitarian instruments to meas u re constructs such as critical thinking and clinical reasoning. Studies that have attempted to use traditional measure s h a ve found few robust effects (Hmelo, Go t t e re r, & Br a n s f o rd, 1994; Schmidt, Daupinee, & Patel, 1987; Tolnia, 1991) .
Our experience in measuring critical thinking in PBL parallels this difficulty. Students re p o rted that the typical attributes of PBL we re the ability to re s e a rc h e f f e c t i ve l y, synthesize information, engage in active learning, and problem solve, but the UNE study, using re c o g n i zed psyc h ometric measures of critical thinking, yielded nonsignificant results (Mc L e o d , 1997). These findings reflect the methodological difficulties of measuring the construct of critical thinking, especially in a quasi-experimental model and limited time frame.
Summary
Our aim in discussing the issue of educational outcomes of PBL has been to provoke discussion among occupational therapy educators and re s e a rchers. Fu t u re collaboration and re s e a rch should invo l ve occupational therapy educational programs that use PBL and those who have yet to access this teaching-learning method. Multisite studies would allow the evaluation of different teaching methods of clinical reasoning and their re s p e ct i ve efficacies. Germane instruments that a re easy to use and that effectively meas u re clinical reasoning in occupational therapy must be developed to supplement the qualitative re s e a rch that is being u n d e rtaken. Such re s e a rch will support and validate the use of re s o u rces and cons t ru c t i vely contribute to accountability.
PBL may be valuable for pro m o t i n g a d a p t i ve learning in students, which will help them and the profession stay informed and pro a c t i ve and ensure best practice in a rapidly changing health care e n v i ronment. This article is a call for educators to collaborate in educational outcome re s e a rch studies. The traditional methods of evaluation, such as pass rates on national certification examinations, may not demonstrate the multidimensional learning and cognitive grow t h a c q u i red in PBL; there f o re, there is a need to generate validating re s e a rc h about the efficacy of PBL in occupational therapy education. If we are to undert a k e the challenging task of measuring the d e velopment of clinical re a s o n i n g , re s e a rch will re q u i re creativity and re f l e ction, hallmarks of the PBL process. v
